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INTRODUCTION 
The 9th Street interchange, I 64-2(87)3, was first 
conceived about 1959. Preliminary design studies began 
in the early 1960's. Design began about 1964. The idea 
of heating the ramps was first considered in the early 
1960's but was not pursued intently until the final 
design stage (about 1968). As the design progressed, it 
became more and more evident that snowing and icing 
conditions could prevent otherwise normal passage of 
traffic up and down the ramps. At one point on the 
structure, a combination of superelevation and grade 
would produce a 6 1/2 percent slope. The highest ramp 
or "fly over" would stand about 80 feet in the air and 
project out over the Ohio River. A single vehicle askew 
could cause a severe pile-up and back-up of traffic. If 
cinders and(or) salt could not be brought in, people 
might abandon their vehicles. A tram system to bring 
in abrasives and salt was considered as an alternative 
to an electrical heating system in the deck. Several ideas 
were explored in an attempt to avoid imbedding wires 
in the deck slabs. "Heat pipes" were considered; but 
costs were then very great, and production in sizes and 
lengths could not be assured. The pro's and con's of 
imbedding cables in the concrete as compared to 
imbedding them in a bituminous overlay were weighed; 
the deciding factors were: (1) the improbability of 
finding a satisfactory schema for cable replacement in 
either case, (2) the apparent advantages of providing 
extra heating capacity together with back-up circuitry. 
Conduits were rejected because of heat-transfer 
problems inside the conduit and costs. Of course, the 
question arose: What will happen to the cables when 
cracks develop in the concrete? Someone remarked: 
11There are no cracks on these plans". However, to avoid 
concentrated deformations and stressing of the cable if 
cracks occurred, it was decided to lubricate the cable 
to prevent bonding to the concrete. This would also 
prevent stress rises due to differential thermal expansion. 
Hazelet and Eradal of Louisville were the principal 
consultants; they engaged Bosch & LaTour of Cincinnati 
to design the electrical heating system and controls and 
monitors. 
The design criteria or guidelines established by the 
Department are summarized as follows: 
I. Three, independent, parallel, 20-watt circuits 
with variable, controlled inputs; to provide a 
total heating capacity of 60 watts per square 
foot. 
2. Imbedded, MI (mineral insulated) cables, 
interrupted at joints and otherwise 
sectionalized. 
3. Prevent icing and clogging of deck drains and 
down pipes. 
4. Provide building to house controls and 
monitors. 
5. Provide TV monitoring throughout. 
6. Provide ice-detecting sensors at strategic 
points. 
7. Provide remote-reading temperature sensors 
and recorders. 
8. Provide meters and telltale indicators of 
circuit operation. 
9. Provide operating and maintenance manuals 
and operator training. 
DESCRIPTION OF SYSTEM 
The total heated area is approximately 165,000 sq 
ft. The low ends of ramps on fill will also be heated, 
but at 50 watts per square foot rather than 60. 
The main power feeder from L.G. & E. will be 
an underground, 13.8 KV, 3-phase, 3-wire system and 
will supply 13.2 KV to the main switchgear. There will 
be a 1200-amp, 500 MV A, air-type, circuit-breaker 
ahead of L.G. & E.'s meter. A major component of the 
system is a motorized, 16-step, high-voltage regulator 
having a range of 2200 to 13,800 volts; this regulator 
feeds five substation transformers. Each substation feeds 
two sections of deck heaters. The maximum, secondary 
voltage at the substations will be 480 volts, phase to 
phase, and 277 volts to neutral ground. The secondaries 
are 11 Y-typen; each circuit will return to the neutral. 
Secondary taps will be matched to the length of the 
heating cables. The maximum input to any heater circuit 
will be 277 volts. Load meters will be provided on the 
secondary side of each substation. Each substation will 
supply about 2,500 KVA. Heating 165,000 sq ft at 60 
watts per square foot represents a load of 9,900 KW. 
Theoretical calculations indicates that the skin 
temperature of the Ml cables may approach 350 F. 
Cable manufacturers report that the skin temperature 
of cables imbedded 2 in. in concrete seldom exceed 150 
F. Low skin temperatures are important from the 
standpoint of minimizing corrosion of the sheath. By 
controlled operation, it may be possible to limit skin 
temperatures to less than 100 F. 
The MI cables for the project will consist of a 
single, copper (No. 16) conductor with MgO-insulation 
in a stainless steel sheath. There will be a "cold section" 
about 6-ft long (No. 6 copper wire) at each end of each 
cable; these connections will be welded. The cables will 
be spaced approxhnately 6 in. apart. 
There will be two weather stations mounted on 
standards above the plinth; and six, pan-and-tilt, zoom 
TV cameras will also be mounted on standards in 
weatherproof heated housings, with window wipers, so 

that the operator may observe deck conditions and 
traffic flow on monitors in the control building. There 
will be twelve, recording, thermocouple channels and 
recorder-regulator automatic control to a preset deck 
temperature (20 to 50 F). There will also be overriding 
manual control, but "full automatic" involves logic 
circuitry coupling weather station sensors and deck 
temperature sensors with the power regulator. Safety 
devices prevent overheating. There will be a provision 
for possible future control from the District Office. 
Sound-powered intercom will be provided through 
plug-in jacks at all significant junction boxes. 
There will be altogether more than 240 
thermocouple points. At each thermocouple station, 
there will be six points at various depths near the gutter 
and six points at the centerline of the deck. The surface 
point will be the control sensor. 
The terms of the agreement with L.G. & E. are 
as follows: 
I. $5,920 (minimum) (14,800 h.p. @ 40¢; or 
II ,050 KWH, 26.5 hrs full-load heating per 
month) between October 15 and April 15. 
2. Provide standby service from October I to 
October 15 and April 15 to May I, billing 
only for energy used. 
3. 2.1 ¢ per KWH exceeding II ,050 KWH per 
month, less 5 percent. 
Installation of heating cables is expected to begin 
in September and will continue into next summer. 
The prime contractor is the E. Randle Company 
and R. R. Dawson Bridge Company; the cable 
manufacturer is the Nelson Electric Company; and the 
electrical subcontractor is Marine Electric Company. 
Bids were taken April 26, 1973. The lumps sum bid 
items were as follows: 
Electrical Distribution System 
Roadway Heating and Connectors 
Control Building 
Instrumentation System 
TV System 
Total 
$ 750,000 
720,500 
202,000 
168,500 
69,550 
$ 1,900,550 
The total for the project was 13.27 million dollars. 
PLAN DETAILS 
Several plan details are shown on a few sheets 
included herewith as an appendix. Site photos precede 
the appendix. 
RESEARCH ASPECTS 
In the beginning, the research project included 
operation for a 5-year term. This was before the decision 
was made to heat the entire area of the interchange 
ramps. The decision to provide three parallel, 20· .vatt 
circuits throughout greatly magnified the 
power-distribution system. Sectionalization created the 
need for substations and automation. In effect, the 
system exceeded the limits of "eyeball" and manual 
control. The TV surveillance system became an 
operational necessity. The intercom system became a 
construction necessity and was built in for possible, 
future cirucit checks. Ice detectors and a few 
thermocouples were planned originally; and, of course, 
there would have to be power meters or watt-hour 
meters if only for billing purposes. Rather than having 
an operator going from station to station punching 
control switches to activate portions of the system, 
central control and surveillance seemed more-ar..d-more 
compelling. Housing for switchgear, controls and 
instrumentation, and operating personnel became 
necessary. 
Basically, there are three research aspects to the 
project, as follows: 
I. Evaluations of equipment and wmng 
performance in the system; these will include 
records of maintenance required and failures 
of wiring aild heating circuits, if any. 
2. Evaluations of total operating costs; power 
costs in various modes of operation (with or 
without preheating when there is advance 
warning and lead time); energy demand with 
respect to snowfall, wind, and air temperature; 
and surface temperatures needed. 
3. Evaluations of costs and benefits O!l an accrual 
basis. 
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